Al‘rer'ing Lignin in Plants

The lignin molecule is complex and made from different building blocks
called monolignols. These components are chemically connected
in a number of ways. The production of these monolignols involves many
biochemical steps (enzymes). Plants that contain deficiencies in one or more
of the enzymes can produce dramatically altered lignins. As a result,
these plants are very useful to our research on lignins and forage digestibility.

Biochemical steps involved in the production of monolighols ~ Abmcom plantnext

to a normal growing plant.
Notice the difference in
plant height.

Some lignin mutants occur naturally.
Examples are the brown-midrib (bm)
mutants of corn. One of the corn mutants
has a deficiency in the COMT enzyme.
The activity of this enzyme is greatly
reduced inhibiting the production

of monolignols forming the lignin molecule.

Here are some of the steps
involved in the production of
the monolignols involved in
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Laboratory derived transgenic alfalfa

g

5
-, -
= 2

©

coniferyl alcohol S-hydroxyconiferyl a

| | have a deficiency in the COMT enzyme
G-units S-units just like the bm mutant corn. Other
G-units and S-units result from the many biochemical transgenic alfalfa plants have greatly
steps in the production of monolignols. These units represent the reduced CCOMT enzyme activity.

most common monolignols produced and incorporated
into the growing lignin molecule in the cell wall.

RESULTS
COMT deficient plants CCOMT deficient plants
° lighin content ° lignin content
(with NEW monolignols discovered in the ligninl!) (a shift in the production of NORMAL monolignols)
° . digestibility ® normal plant growth
® alfalfa normal plant growth /
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